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STUDY OF TWO-PROTON PICKUP' USING THE ( 6 ~ i ,  BB) REACTION 
R.S. Tickle,* W.S. Gray,* and R.D. Bent 
Of t he  four  types of r eac t ions  which t r a n s f e r  two 
i d e n t i c a l  nucleons, t he  two-proton pickup r eac t ion  is  
t h e  only one which has  y e t  t o  be extens ive ly  applied t o  
i nves t iga t ions  of nuclear  s t r u c t u r e .  Recent improve- 
ments i n  the  6 ~ i  beam i n t e n s i t y  a t  IUCF a s  wel l  a s  t he  
a v a i l a b i l i t y  of a gridded ion i za t ion  chamber1 s u i t a b l e  
f o r  t he  de t ec t ion  of t he  l i g h t e r  heavy ions  have made 
i t  poss ib l e  t o  begin experiments using t h e  ( 6 ~ i , 8 ~ )  
two-proton pickup reac t ion .  One of t he  i n t e r e s t i n g  
ques t ions  t o  be answered is whether o r  no t  t he  ( 6 ~ i ,  8 ~ )  
r eac t ion  w i l l  p ick  out  and s e l e c t i v e l y  populate c e r t a i n  
nuclear  s t a t e s  a s  does, f o r  ins tance ,  t he  (p, t )  reac- 
t i o n  i n  t h e  lead  region.  
The group a t  Colorado has  r ecen t ly  obtained some 
very i n t e r e s t i n g  r e s u l t s 2  i n  t he  t i n  region.  I n  a 
study of t he  ( 3 ~ e , n )  r eac t ion  on the  even i so topes  of 
cadmium, they have observed i n  f i v e  i so topes  of t i n ,  
+ 
ranging from mass number 108 t o  118, exc i t ed  0 s t a t e s  
which they have in t e rp re t ed  a s  proton v i b r a t i o n a l  
s t a t e s .  There is a l s o  some experimental evidence3 t h a t  
t he se  same s t a t e s  may be deformed. 
We have s t a r t e d  some experiments a t  IUCF t o  deter-  
mine whether o r  not  s t a t e s  s i m i l a r  t o  those  seen  i n  
( 3 ~ e , n )  w i l l  be exci ted  i n  t he  two-proton pickup reac- 
t i o n s  T ~ ( ~ L ~ , ~ B ) s ~ .  Our experiments a r e  designed t o  
look f o r  s t a t e s  i n  t he  heavier  t i n  i so topes  (A E 1 2 0 ) .  
Unfortunately, because of t a r g e t  a v a i l a b i l i t y ,  our  work 
cannot b e  made t o  overlap wi th  t he  Colorado r e s u l t s ,  
which end a t  8 ~ n .  
I n  Figs. 1, 2, and 3 we show some of our prelimin- 
a ry  spec t r a  obtained a t  a forward angle wi th  a 6 ~ i  beam 
of approximately 90 MeV. The ground s t a t e  c ros s  sec- 
t i o n s  ( lab)  f o r  120sn, 1 2 4 ~ n ,  and 1 2 8 ~ n  a r e  2.6, 1.6, 
and 0.89 ub/sr  respect ive ly .  A s  can be seen, t he  
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( 6 ~ i ,  8 ~ )  r eac t ion  of t he se  t a r g e t s  a t  t h i s  energy shows 6 6 ~ n ( 6 ~ i ,  8 ~ )  6 4 ~ i  reac t ion .  The ground s t a t e  c ros s  
no evidence f o r  a  s e l e c t i v e  enhanced populat ion of  any sec t ion ,  which i s  27.3 ub / s r  ( l a b ) ,  is considerably 
exci ted  s t a t e s .  I n  Fig.  1, the  s t a t e  a t  about 1.85 MeV l a r g e r  than t h e  c ros s  s ec t ions  measured i n  t he  t i n  
i n  120sn is  probably t h e  0' s t a t e  seen4 i n  t he  12'Te(d, region.  An angular  d i s t r i b u t i o n ,  e s s e n t i a l l y  s t ruc tu re -  
6 ~ i )  120sn r eac t ion  a t  approximately t he  same e x c i t a t i o n .  l e s s ,  i s  shown i n  Fig. 5. 
Based on the  ( ' ~ e , n )  sys temat ics ,  t he  energy of t h i s  
s t a t e  is  approximately where one would expect t o  ob- *The Universi ty of Michigan, Ann Arbor, M I  48109 
serve  a 0' "pair ingt '  s t a t e .  Contrary t o  what is  ob- 1 )  IUCF Annual Report (1977), p. 19 & 54. 
served wi th  t he  ( 6 ~ i ,  OB) r eac t ion ,  however, i n  t h e  2) H.W. F ie ld ing ,  e t  a l . ,  Nucl. Phys. A281, 389 (1977). 
2 ( ' ~ e , n )  work one o r  more exci ted  0' s t a t e s  were popu- 3) J. Bron e t  a l . ,  Proc. I n t .  Conf . on Nucl. S t ruc tu re ,  
Tokyo, 1977 i n  J. Phys. Soc. Japan 44, 513 (1978). 
l a t e d  with an i n t e n s i t y  comparable t o  t h a t  of t he  
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were s tudied  . 
Figure 4 shows a spectrum measured a t  8' f o r  t he  
so 
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